Materials:
All chemicals and solvents for synthesis were purchased from Fisher Scientific, except HAuCl 4 that was purchased from Strem Chemicals Inc., and used without further purification, unless otherwise stated.
Synthesis of BenzNP. The organic ligand and the particle core were synthesized and characterized following the previous report. 1
Cloning and expression of fluorescent proteins. Genetic manipulations and bacterial culture were performed according to standard protocols. 2 In brief, Green Fluorescence Protein (GFP), was expressed in BL21 (DE3) strain of E. coli, and purified using Cobalt His-Pur columns. The purity of the proteins was checked by SDS-PAGE gel electrophoresis.
Nanosensor (BenzNP and GFP) fabrication:
To determine the appropriate ratio of BenzNP and GFP for the assay, different concentrations of BenzNP were first titrated with 150 nM GFP to find out at which concentration of BenzNP, GFP intensity can be quenched. Final concentrations of 100 nM BenzNP and 150 nM GFP were used for all assays. The appropriate ratio of BenzNP and GFP was mixed with 5mM phosphate buffer (5mM PB) for 30 minutes to form nanosensor complexes and quench the fluorescence intensity of GFP. This mixture was then added to cell microplate for estrogenic activity detection.
Cell culture:
For routine cell culture, MCF-7 cells were maintained in Dulbecco's Minimum Essential Medium (DMEM) with phenol red as pH indicator, supplemented with 10% Fetal Bovine Serum and 1% antibiotics. Cells were grown in a humidified atmosphere containing 5% CO2 at 37 °C. For estrogenic activity experiments, MCF-7 cells were cultured in low steroid conditions with charcoal dextran treated fetal bovine serum (CDFBS) in order to minimize estrogenic activity of serum and arrest all cells at G 0 /G 1 phase. More specifically, cells were transferred to DMEM-F12 (phenol red free due to its known estrogenic activity) media, supplemented with 5% CDFBS and 1% antibiotics for 3 days. After that, cells were seeded on 96-well plate for experiments using only 2.5% CDFBS DMEM-F12 media to avoid cell overgrown and enhance estrogenic effect in a serum deprived environment.
Cell number titration:
A series of cell number from 2,000 to 10,000 cells were plated on 96well plate overnight. BenzNP-GFP complex solution with co-incubation of Hoechst 33342 was added to the 96-well plate after one time washing with phosphate buffer saline (PBS). Alamar blue/cell media solution was prepared in the ratio of 1/10. This mixture was incubated with cells for approximately 3 hours before being read out at EX560/EM590.
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5. Cell-based assay for estrogenic activity detection: 10,000 cells were seeded on 96-well plate in 2.5% CDFBS DMEM-F12 media overnight. A series of E2 or BPA concentrations were prepared in 2.5% CBFBS DMEM-F12 media with 0.1% EtOH. Cells were washed with PBS and treated with these concentrations for 24 hours. After that, cells were washed one more time with PBS. Appropriate ratio of BenzNP-GFP nanosensor was mixed with 10 µg/ml of Hoechst 33342 and added into 96-well plate for 15-minute incubation time. The GFP and Hoechst fluorescence
were measured with EX/EM wavelengths of 475/495 nm and 355/460 nm on a Molecular Devices SpectraMax M3 microplate reader at 25 °C. Normalization of fluorescence intensity was done by I/I 0 , where I is the final fluorescence intensity and I 0 is the initial fluorescence intensity of the sensor.
Flow cytometry and cell cycle analysis:
Serum deprived cells were seeded on 6-well plate at a density of 180,000cells/well in CDFBS DMEM-F12. Six concentrations of E2 and six concentrations of BPA (three replicates each treatment) were incubated with cells for 24 hours.
The highest concentration of E2 (1×10 -10 M) and BPA (5×10 -7 M) were mixed with 10 nM ER inhibitor (ICI 182,780) to co-incubate with cells, also for 24 hours. Cells were washed with PBS once before being trypsinized and transferred into 1.5 ml eppendorf tubes. 1000 µL of culturing media was added into each tube to stop the trypsin activity. Samples were centrifuged at 3000 rpm for 5 minutes and the supernatant was discarded. 150 µL of PBS was added into each tube to resuspend cells into solution. 350 µL of EtOH was added to stabilize cells at 4°C for two hours.
Cells were then centrifuged again to discard the supernatant before staining with PI/RNAse mixed with PBS at 1:1. Flow cytometric measurements for cell samples were performed using a LSRFortessa 3 Laser, HTS flow cytometer (BD Biosciences). The data was then analyzed using FlowJo 7.6 using Watson Pragmatic model for cell cycle analysis.
Figure S1
: Response of different sensing systems (BenzNP-GFP sensor, Alamar Blue, and Hoechst 33342) with different cell numbers from 2,000 to 10,000 MCF-7 cells. BenzNP-GFP complex is more sensitive to cell numbers than Alamar Blue and Hoechst 33342. 
